A 53-year-old patient with Guillain-Barre syndrome preceded by herpes simplex virus infection developed bilateral tonic pupils with light-near dissociation. Pharmacological tests for pupils suggested postganglionic involvement of the parasympathetic and sympathetic nerves. A demyelinating process of peripheral autonomic nerves was suspected to be the cause of the tonic pupils and autonomic dysfunction. (Internal Medicine 33: 248-251, 1994) 
Introduction
Guillain-Barre syndrome (GBS) occasionally involves the oculomotor nerves but rarely involves the pupils. Wereport here a rare case of GBSassociated with bilateral tonic pupils and a series of pupillary pharmacological tests with special reference to the mechanismunderlying tonic pupils.
Case Report
A 53-year-old male was admitted to our hospital on March 22, 1992 because of reddish eruptions covering his entire body. The eruptions appeared 2 days after an ingestion of drugs for commoncold. On March 26 he felt bilateral arm weakness,, which became nearly total in all limbs after a few days. On physical examination, there were vesicle-forming ulcers on the lip and pharynx which were characteristic of herpes simplex virus (HSV) infection. His blood pressure was 90/60 mmHg while supine and 60/0 mmHg in the sitting position with faintness. Onneurological examination he was alert and exhibited normal mental function. The pupils were isocoric, both 5.5 mmin diameter; the right pupil had an irregular oval shape.
Light reflex was absent. The accommodation reflex was delayed bilaterally. The pupils promptly constricted in response to 0. 125% pilocarpine instillation indicating denervation hypersensitivity ( Fig. 1 ). Ocular movement was normal. He was slightly dysarthric but the rest of his cranial nerve functions were normal. Flaccid tetraplegia was noted on March 29. The plantar responses were negative. There was no objective sensory impairment.
Over the next few days following admission, he developed cranial polyneuropathy including bilateral oculomotor and facial nerve palsies. Dysarthria and dysphagia also became apparent. The gag reflex was absent. On April 3 he required ventilatory assistance because of a progressive weakness of the respiratory muscles. He was diagnosed as Guillain-Barre syndrome accompanied with tonic pupils and treated with 60 mg/ day of prednisolone. On April 9 the cranial polyneuropathy began to improveand he was weanedfrom the ventilatory assistance. The steroid therapy was tapered off on April 24. The flaccid tetraplegia, however, persisted for 3 weeks after the onset of weakness and the tonic pupils remained unchanged for 2 months. The autonomic disturbances such as postural hypotension and bradycardia gradually recovered in the subsequent months.
Laboratory data revealed a leukocytosis ( 10,800/mm3) and mmwith irregular margin of the right pupil; and cocaine 5% caused slight dilation to 6.5 mm (Fig. 1) . Two months later the pupils became 4.5 mmin diameter but were still poorly responsive to photic stimuli.
Discussion
The present patient was diagnosed as GBSbased on clinical, laboratory, and electrodiagnostic criteria (1). GBSaccompanied by bilateral tonic pupils is very rare and was reported only by Williams et al in 1979 (2) . They described a 66-year-old womanwith acute polyneuropathy involving the motor, sensory, cranial and autonomic nervous system. The pharmacological studies for the pupils suggested postganglionic involvement of both parasympathetic and sympathetic nerves. Regarding Fisher's syndrome,a variant ofGBS,seven cases with tonic pupils have been reported in the literature (3-6) ( Table 1 ). All of these cases showed prominent cholinergic hypersensitivity suggesting postganglionic involvement of the ciliary nerve. The present case also showed pupillary hypersensitivity to both cholinergic and adrenergic agonists. The main lesion of the sympathetic nerves is thought to be postganglionic too, since 1.25% epinephrine caused pupillary dilation. However, the sympathetic postganglionic lesion seems to be incomplete because tyramine and cocaine also caused pupillary dilation. The irregular margin of the pupils mayindicate a segmental injury of the fibers to the iris. It is known that the short ciliary nerve contains postganglionic but thinly myelinated fibers which innervate the sphincter pupillae (7). So a demyelinating process in the ciliary nerve appears to have been responsible for the tonic pupils in the present case. The sympathetic postganglionic nerve contains nonmyelinated fibers which are derived from the superior cervical ganglion of the sympathetic trunk and reach the dilator pupillae through the short ciliary nerves (7) . Therefore, these postganglionic fibers might be damagedindirectly by the inflammatory demyelinating process of the short ciliary nerves. The causes of tonic pupils vary. Thompson (8) described the three types of tonic pupils: 1) local tonic pupils, 2) neuropathic tonic pupils, and 3) Adie's syndrome. Local tonic pupils are described in definite local diseases (ocular or orbital).
Neuropathic tonic pupils are described in some disorders complicating peripheral and autonomic neuropathies. These include chronic alcoholism, diabetes mellitus, acute pandysautonomia, amyloidosis, Fisher's syndrome, Shy-Drager syndrome, Ross syndrome, Charcot-Marie-Tooth syndrome and trichloroethylene intoxication (9) . The present case belongs to the neuropathic pupils. Most of the neuropathic tonic pupils are bilateral with evidence of both sympathetic and parasympathetic involvement. Although Adie's syndrome is characterized by the presence of tonic pupils and benign areflexia, its etiology remains uncertain.
In the recovery stage, the present patient showedfeatures similar to those ofAdie's syndrome. Previous reports (10) have described systemic autonomic dysfunction in Adie ' s syndrome. The neurological deficits can be explained by damage to the myelinated fibers which operate various reflex arcs including light, deep tendon and cardiovascular reflexes. It is possible that the demyelinating process implicated in GBSmay partially contribute to the symptoms of Adie's syndrome.
The demyelinating process in GBShas been thought to be induced by a viral infection with a delayed hypersensitivity reaction against myelin. The present case was associated with a herpes simplex virus (HSV) infection. Although our case had CF antibody to HSVin the first examined serum, this sample was obtained on subacute phase and the convalescent CF antibody titer showed an eight-fold rise. In general, a four-fold or greater rise in CF antibody titer is rare with recurrent episodes of herpes (ll) . So there was a possibility of primary HSV infection. Furthermore, with the onset of primary HSVinfections later in life, a commonfinding is herpes simplex pharyngitis in association with a mononucleosis syndrome (12). The eruptions on the entire body at the onset might be related to this finding. Wehave found only nine reported GBScases associated with serologically confirmed HSVinfection (13-21) (Table 2). The severity of the disease is varied in these cases. The autonomic disturbance is described in three cases. Twoof them ( 1 7, 20) showed quadriplegia and respiratory muscle weakness associated with autonomic disturbance such as episodic hypertension or tachycardia. The other case (21) with autonomic disturbance had urorectal dysfunction with mild quadriparesis. The present case was complicated with autonomic disturbances such as postural hypotension and marked bradycardia. These findings are compatible with the fact that the autonomic disturbance with GBSis more frequent in patients with severe motor deficits and respiratory failure (22). Weassume that a widespread demyelination could affect the entire autonomic nervous system resulted in bilateral tonic pupils.
